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Limonoids from Indian mangrove, Xylocarpus moluccensis
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Abstract ; Limonoids from the seeds of Xylocarpus moluccensis , collected in the mangrove swamp of Krishna estuary, Andhra
Pradesh in India,were investigated. Eleven compounds were isolated and purified by extraction with 95% ethanol,and ethyl
acetate,silica gel, ODS gel column chromatography, and high performance liquid chromatography ( HPLC). The structures
were confirmed by NMR spectra,and ESI-MS. All compounds were isolated for the first time from X. moluccensis,and com-

pound 1 was identified as a new mexicanolide limonoid,named krishnolide E. Furthermore,compound 1 exhibited inhibitory

effect on human carboxylesterase 2 ( CES2) with inhibition rate of 63% at the concentration of 100.0 M.
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RUZ TR ) ; Waters 2998 1 2489 7 v 50k AH (4 351X
(3£[E Waters 2V F] ) ; AmaZon SL 525 —FBif At 5 25 Jit %
A ( 7% [E Bruker Daltonics /2 &) ) ; Bruker AV-400 %
RSR[5 A v ) 5 SHZ-C BUFFFR
KA A5 (g IL T 4R 8% ) ) s DLSB-
5/25 U FRAG PR AL (175 DU & e A R
AT RY) ;Hei-VAP Advantage Jie % 7 %A (78 g
KT ) ;KQ-250VDB B P I 3 e A (i3 75 I
SV R A FR S F) ) s ME204 8, T34 K (Fi -+
MR- FE R 2 A A% A R ) 5 Synergy HI il
B (& [H Bio-Tek ) ; (34 ( H A YMC A 7], YMC-
Pack, ODS-5-A,250 mm x 10 mm i.d. ,5 pm);IE
HIREEATRERS (75 B FE AL T, 100 ~200 H ) 5 )%
AR ( B A4S YMC 3 F], YMC-GEL, ODS-RP-
Cig,75 pm) 5 S ARG (36 [ SR AL R 5250 %) 5
I (Gl 72 Merck 23 7] ) 5 HY B (3% 411, 12
[ Merck A ) 5 L TR g H B (A B4l R
HET R BEA 2R ) s N U (A3 pr st TN Ak
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SEUGHARE X, moluccensis F 1T 2007 42 9 A %
B T BN FE AR 5 B A A0 WS VS ZL ARV M, Pl P
TrBERF R 225 B R AR Y E . FERBRAS (No.
IXM200701 ) PRAF- T JH 11 B B R 27 24 24 Bt vl 1 24
P bt o
1.3 RRESEH

THER) X, moluccensis F 1 6.0 kg, ARy =a=E |
95% Y L BEH R T IRIEEEI 6 (6 x 15 L), Hik
121148 h, 6 WHRIBUR IS ke A7 15925 31 824. 6 ¢,
BEMmaK RS, AR CER2EHL 6 (6 x
7.5 L) WA T3 LR L BRIZE 299. 1 ¢,

CPR G R 299. 1 g 28 1F AH A (100 ~
200 H) H:JZEHT, CRD5/ B EEARFRLEE 1000 0—5: 1,4
JE) Ve, L4538 223 Niaify . B 280 w2 005
s OB (A TE A 70 A, 45 IF IEARAL JZ A A7 58
~67(43.0 g) , Zad AHRERAEZ T (58 x 5.5 cm
i.d. , NI/ KARFR L 40: 60 .50: 50 .65: 35 .80:20.90
£10.,100: 0, BEEEVERL) , 155 136 M. SOt
Mrifify 45 221l % HPLC 4l b3 2L 549 1(4. 4
mg, YMC-Pack ODS-A, ZJiF/ 7K , /RLLE 49: 51, it 4
3 mL/min) L& %) 3(23.2 mg, YMC-Pack ODS-A,
FH /7K AR L 671 33, i 3 mL/min) ; ) AHAE)Z
Brifi i 36 282 il % HPLC ( YMC-Pack ODS-A, H!
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(4.3 mg); AHMEZHr iy 37 4 °F 4l % HPLC
(YMC-Pack ODS-A, ZJi/7K , I 60: 40, 3 3 3
mL/min) {3 LAY 6 (2.0 mg) ; AHFEJZ MR
72 2 s EMEE YT (8.1 mg) ; FOMAEJZ i oy 98
222 4 HPLC 15 3]4L &%) 2 (45. 3 mg, YMC-Pack
ODS-A, /7K ARFHHE 65035, 334 3 mL/min) fk
A1 5(6.5 mg, YMC-Pack ODS-A, Z i/ /K, & L
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(94.9 mg) ,
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K 600 nm AT, LA N AL & P AR Ay
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0,,Na,609.27) , 25 &R S0 ("H NMR) Ffk
i ("C NMR) HIWi 53 T2 C,Hy, O, , NHLAIE
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Fig. 1 The chemical structures of compounds 1-11
454 DEPT & nl AL a® 1 HA 7 AW CHPa JE) 5 DIEH AL 9 AU AL (245 3 M ik
1AL 4 A B IR 2 AN IBORCEE B R ) AT 1T A ZRpR (e 4 S REREERR) .

=1 &% 1" HNMR F"C NMR 48 (400 MHz #1 100 MHz,CDCI, )
Table I 'H NMR and ”C NMR data of compound 1(400 MHz and 100 MHz, CDCI, )

Position 8y (J in Hz) ¢ Position 8y (J in Hz) S
1 214.2 17 5.64,s 80.4
2 79.7 18 1.13,s 17.4
3 5.18,s 85.2 19 1.24,s 16.8
4 39.4 20 120. 4
5 3.29,dd(9.2,3.8) 41.3 21 7.58,br s 141.9
6 2.38,m 33.2 22 6.50,br s 110.0
7 174.0 23 7.42 brs 142.9
8 127.8 28 0.69,s 22.9
9 2.41,brs 46.1 29 0.79,s 20.0
10 51.6 30 4.73,s 72.7
lla 1.81,m 18.4 1 175.9
1p 1.91,m
12a 1.14,m 28.5 27 2.40,m 41.4
128 1.80,m
13 38.6 3 1.52,m 26.4
14 137.9 4 1.00,1(7.2) 11.7
15a 3.66,dd(21.0,2.0) 32.7 5 1.20,d(7.2) 17.7
15p 3.91,dd(21.0,2.0)

16 169.3 7 - OMe 3.71,s 52.2

&Y H'HMEC NMR 8 569 xy- #1H C-6(8:33.2,CH, ) LIRS AT xylomo-
lomolin A; AR, AT C-6 BREHE B K LA lin A,(8. 73.0 CH) W & [0 7537, 45 & H-5/C-6,
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H,-6/C-7 () HMBC L2 AH XAG S0 E &9 1 1Y
C-6 i Ht xylomolin A; ZD3RFEHAT

G 1 BYARXT S AR B NOE AH SCAE 5 1
N (& 2), H-17/H-128, H-17/H-5, H-5/H,-28 , H-
5/H-30 2 [i] () NOE #f (%5 8] H-5, H-17, H,-
28 ,H-30 {37 g #9254, (A1 5 C-30 AHI# ) OH 2y B 14
%, H-3/2-OH, H,-29/2-OH, H,-19/H-9, H,-18/H-
1o, H;-18/H-15a Z 8] i) NOE #2615 5 1] H-3,

COSY =— o—&
HMBC — 21%2
| B)-

H-9,H,-18,H,-19,2-0H % o ¥g %, H-3 5 H,-29
Z [EJf#4E NOE #C{5%5 ,{H H-3 5 H-5 Z[i]JC NOE
HHRAGS , R H-3 S o #9754, 115 C-3 AR 2-H
FET IR g A, ik, (AW 1 e 1 A4
HI VY BF RS R AR B35 L fir 44 A krishnolide E,
HEEME 1 iR, AW 1 BTEan S+ % e B
Jr bR 35 T AR T E R 0 9 T 28 (www. trew. ac.

cn),

2 &1 HsEg H-"H COSY HMBC #1 NOE 83
Fig.2 Key 'H-'"H COSY,HMBC,and NOE correlations for compound 1

EWm2 HOLEEHA; HETAN N
fifil, ESI-MS:m/z593.28 [M + Na]*, 3+ K C,,
H,,0,.'H NMR (400 MHz,CDCl,)§:5.06(1H,s, H-
3),3.14(1H,dd,J = 9.6,3.2 Hz,H-5),2.36(2H,
d,J = 9.6 Hz,H,-6),2.04(1H,s,H9) ,1.79(2H,
m,H,-11),1.11 (1H, m, H-12) , 1. 76 (1H, m, H-
128) ,3.47(1H,d,J = 21.0 Hz,H-15¢),3.87(1H,
d,J = 21.0 Hz,H-158),5.65(1H,s,H-17),1.06
(3H,s,H,-18),1.24(3H,s,H,-19) ,7.40 (1H,br s,
H-21),6.46 (1H, br s, H22),7.54 (1H, br s, H-
23),0.77(3H,s,H,-28),0.69 (3H,s,H,29),1.76
(1H, m, H30a),3.23 (1H,d,J = 15.0 Hz, H-
308),3.69(3H,s,H,-7-OMe) ,2. 44 (1H, m,H-2") ,
1.51(1H, m,H3"a),1.76 (1H, m, H3'b), 1. 01
(3H,t,J = 7.2 Hz,H,4'),1.19(3H,d,J = 7.2
Hz,H,-5') ;" C NMR (100 MHz, CDCl;)§:217.5(C-
1),78.2(C-2),85.3(CH-3),39.1(C4) ,40. 8 (CH-
5),33.3(CH,-6),174.0(C-7),125.8(C-8),52.0
(CH9),52.1(C-10),18.7 (CH,-11),29.0 ( CH,-
12),38.3(C-13),133.0 (C-14),33.4 (CH,-15),
169.6(C-16),80.5 (CH-17) ,17.7 (CH,-18) ,17.7
(CH;-19),120.6 (C-20), 142.9 ( CH-21), 109.9
(CH-22), 141.7 (CH=23),20.1 ( CH,-28), 22.6

(CH;-29) ,44.0( CH,-30) ,52.2(7-OMe) ,176.0( C-
1'),41.5(CH-2"),26.4 (CH,-3"),11.7 (CH,4") ,
16.7(CH,-5") o LA F¥cd5 ek Hi— 20, btk
W) 2 g % 5E S cipadesin N,

HEW3 HOLEIEHA; Hix TEM N
fiil, 4312 M C; HyiO,, ,'H NMR (400 MHz,CDCI,)
5:4.96(1H,s,H-3) ,3.32(1H,s,H-5),5.47(1H,s,
H-6),2.08(1H,m,H-9) ,1.94(1H,m,H-11a) ,1. 76
(1H,m,H-118) ,1.81(1H,m,H-12a) ,1. 17(1H,m,
H-128),3.78 (1H,d,J = 19.2 Hz, H-15a),3.48
(1H,dt,J = 19.2,3.0 Hz,H-158),5.60(1H,s, H-
17),1.06(3H,s,H,-18) ,1.27(3H,s,H,-19) ,7. 54
(1H,br s,H21),6.46 (1H, br s, H22),7.44 (1H,
brs, H23),1.04 (3H,s, H,-28),0.84 (3H, s, H,-
29),3.21(1H,d,J = 14.4 Hz,H-30a),1.76 (1H,
m,H-308) ,3.74(3H,s,H,-7-OMe) ,2. 18(3H,s, H,-
2'),2.19 (3H, s, H;2"");” C NMR (100 MHz,
CDCly) §:216.6(C-1),78.0(C-2),86.6(CH-3),
39.4(C4),44.3(CH-5),72.7(CH-6),171.1 (C-
7),125.6(C-8),52.8(CH9),52.4(C-10),18.6
(CH,-11),29.3 (CH,-12),38.3(C-13),133.6 ( C-
14),33.5(CH,-15),169.5(C-16),80.7 (CH-17) ,
16. 8( CH,-18) ,18.0( CH;-19) ,120.4(C-20) ,141.6
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(CH-21),109.8 (CH-22 ), 143.1 (CH-23),22.6
(CH,-28),22.6(CH,-29) ,44.4(CH,-30) ,53.3(7-
OMe) ,169.9(C-1") ,21.0(CH;-2"),169.7(C-1"") ,
21.3(CH,;-2""), ESI-MS:m/2609.28 [M + Na] ",
DA He 5 Sk R 8, MU A 3 s E N
khayalenoid H,

wama BHOETERHAK; HETED N
i, ESI-MS:m/z551.31 [M + Na]*,5»F3 R Cy
H,,0,.'H NMR (400 MHz,CDCI,)8:3.05(1H,m, H-
2),3.63(1H,d,J = 9.6 Hz,H-3),3.45(1H,br s,
H-5),5.45(1H,s, H-6),2.02(1H, m,H9),1.89
(1H,m,H-11) ,1.76(1H,m,H-118) ,1. 84(1H ,m,
H-12a),1.15 (1H, m, H-128),3.45 (1H, d,J =
21.0 Hz, H-15¢) ,4.00 (1H, d,J = 21.2 Hz, H-
158),5.52(1H,s,H-17) ,1.01(3H,s,H;-18) ,1. 15
(3H,s,H;-19),7.54 (1H,br s,H-21) ,6.47 (1H, br
s,H22),7.41 (1H, br s, H-23),0.99 (3H, s, H,-
28),0.94(3H,s,H;-29),3. 17(1H,dd,J = 14.4,
2.4 Hz,H-30«) ,2.00(1H,m,H-308),3.75(3H,s,
H,-7-OMe) ,2. 17 (3H,s,H;-2"),3.69 (1H, s, H-6-
OH) ;”C NMR (100 MHz, CDCl;) §:218.9(C-1),
49.9(CH-2),78.4(CH-3),39.8(C4),43.0(CH-
5),73.5(CH-6),171.3(C-7),128.1(C-8),52.6
(CH9),54.1(C-10),18.6 (CH,-11),28.8 ( CH,-
12),37.9(C-13),131.8 (C-14),33.2 (CH,-15),
171.3(C-16),80.3 (CH-17),17.7 (CH;-18),17.0
(CH;-19),120.7 (C-20), 141.5 (CH-21), 110.0
(CH-22),142.8 (CH-23),23.1 (CH;-28), 23.5
(CH;-29),33.6(CH,-30),53. 1 (7-OMe) ,169.9 ( C-
1'),21.0(CH;-2") o LI E%cd -5 scmk ™ il — 3,
WG 4 #5552 M 6-0-acetylswietenolide

wams HOETEEHAK; HETEI N
i, ESI-MS:m/z551.25 [M + Na]*, 53 F2 8 Cy
H,,0,.'H NMR (400 MHz,CDCl,)5:4.87(1H,s, H-
3),3.28(1H,dd,J = 8.6,3.4 Hz,H-5),2.36(2H,
m,H,-6),2.27(1H,m,H-9),1.62(1H, m,H-11a) ,
1.17(1H, m, H-118),1.42 (1H, m, H-12a ) , 1. 67
(1H,m,H-128),2.25(1H, m,H-14) ,2. 84 (1H, m,
H-15¢),2.90 (1H, m, H-158) ,5.70 (1H,s,H-17) ,
1.09(3H,s,H,-18),1.23(3H,s,H,-19),7.80(1H,
brs,H-21) ,6.47(1H,br s,H-22) ,7.42(1H,br s, H-
23),0.81(3H,s,H,-28),0.76 (3H,s,H;-29) ,5. 38

(1H,br s, H-30),3.72 (3H, s, H;-7-OMe ) , 2. 13
(3H,s,H;2") ;”C NMR (100 MHz,CDCL,) §:215.0
(C-1),76.9(C2),84.9(CH-3),39.1(C4),41.7
(CH-5),32.7(CH,-6),173.9(C-7),136.5(C-8),
56.4(CH9),49.5 (C-10),20.3 (CH,-11),34.2
(CH,-12),36.7 (C-13),44.9 ( CH-14),30. 0 ( CH,-
15),169.3(C-16),77.2(CH-17),22.0 ( CH,-18) ,
15. 8(CH,-19),120. 6(C-20) ,141.9( CH-21) ,109. 7
(CH22), 143.0 ( CH23), 19.7 ( CH,-28 ), 21.9
(CH,-29) ,129. 1(CH-30) ,52.3(7-OMe) ,170.9( C-
1'),20.5(CH,2") . I b $od 5 ek ™ i — 2,
LAY 5 B2 A ruageanin D,

tEWe HOaLERHAK; HixTEN AN
Fiil, ESI-MS:m/z535.28 [M + Na] " ,ZF=k Cy
H,,0,.'H NMR (400 MHz,CDCl,)8:3.50(1H,t,J =
7.6 Hz,H-2) ,4.76 (1H,br d,J = 9.4 Hz,H-3),
3.36(1H,dd,J = 7.6,4.2 Hz,H-5),2.37(1H,m,
H-6a),2. 17(1H,m,H-6b) ,2.38(1H,m,H9) ,1.17
(1H,m,H-11a) ,1.64(1H,m,H-118) ,1.42(1H,m,
H-12a) ,1. 67(1H, m,H-12B8) ,2.24 (1H, m, H-14) ,
2.82(1H,br d,J = 18.2 Hz,H-15¢),2.92(1H,dd,
J = 18.2,6.0 Hz,H-158),5. 71 (1H,s,H-17) ,1. 08
(3H,s,H,-18),1. 14(3H,s,H,-19) ,7. 80 (1H,br s,
H21),6.47 (1H,br s, H22),7.42 (1H, br s, H-
23),0.82(3H,s,H,-28),0.79 (3H,s,H,-29),5. 36
(1H,br d,J = 7.6 Hz, H30),3.72(3H, s, H,-7-
OMe),2.18 (3H, s, H,-2");"” C NMR ( 100 MHz,
CDCLy) 6:217.0(C-1),56.4(CH-2),77.3(CH-=3),
38.1(C4),48.4(CH-5),33.0(CH,-6),174. 1 (C-
7),138.4(C-8),41.6 (CH9),49.9(C-10),20.4
(CH,-11),30.1(CH,-12),36.7(C-13) ,45.2 ( CH-
14),34.4 (CH,-15),170.9 (C-16),77.5 (CH-17) ,
20.4(CH,-18) ,15.9(CH,-19) ,120.7(C-20),142.9
(CH-21),109.8 ( CH22), 141.9 ( CH23), 20.4
(CH,-28) ,22. 1(CH,-29),122.9(CH-30) ,52.2(7-
OMe) ,169.6(C-1"),22.5(CH,-2") ., VI F¥dRE 5
BRI —E, SO A 6 B 5E Ol 3B-acetoxy-1-
ox0-A*¥ -methylmdicate ,

HEWT HOLERHEK; Hix TEN AN
fiil, ESI-MS:m/z609.27 [M + Nal]*,2F=H C,,
H,,0,,.'H NMR (400 MHz,CDCl,)8:5.56(1H, s, H-
3),3.50(1H,s,H-5),4.75(1H,s,H-6) ,2.31 (1H,
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m,H9),1.81 (1H, m, H-11a), 2.21 (1H, m, H-
118),1.46 (1H, m,H-12a) ,1. 77 (1H, m, H-128) ,
2.27(1H, m, H-14),2.87 (1H, m, H-15 ) , 2. 88
(1H,m, H-158),5.64 (1H,s,H-17),1.07 (3H, s,
H,-18),1.08(3H,s,H;-19) ,7. 71 (1H,br s,H-21) ,
6.45(1H,br s,H-22),7.44 (1H,br s, H-23) ,1.27
(3H,s,H;-28),0.92(3H,s,H;-29),5.36 (1H,br s,
H-30),3.74 (3H,s, H,-7-OMe ) ,2. 19 (1H, s, CH;-
2'),2.12 (1H, s, CH;2"") ;" C NMR ( 100 MHz,
CDCl;) 6:214.0(C-1),76.9(C-2),85.6(CH-3),
39.4(C4),44.9(CH-5),72.5(CH-6),171.0( C-
7),136.4(C-8),57.0(CH9),49.6 (C-10),20.8
(CH,-11) ,34.3 (CH,-12),36.6 (C-13) ,44. 8 ( CH-
14),29.9(CH,-15),170.7 (C-16) ,77.2 (CH-17) ,
20.4(CH;-18) ,15.6(CH,-19),120. 7(C-20) ,141. 4
(CH-21),109.5 (CH-22), 143.1 (CH-=23), 21.9
(CH;-28),22.1(CH;-29),129.4(CH-30) ,53.4(7-
OMe) ,169.1(C-1"),22. 1 (CH;-2"),169.7(C-1"") ,
21.0(CHy2"") o A b 83 5 Scik ™ 38 — 3%, ik
A4 T 9% %€ & humilinolide D,

HEws HAETXEEHA; L TAN N
i, ESI-MS:m/z579.29 [M + Na] ™, 728 C,,
H,,0,,'H NMR (400 MHz,CDCl,)5:4.89 (1H,s, H-
3),3.33(1H,dd,J = 8.6,3.0 Hz,H-5) ,2.37(1H,
m,H-6a),2.17(1H, m,H-6b) ,2.33(1H, m,H9),
1.17(1H, m, H-11a),1.62 (1H, m, H-118), 1. 42
(1H,m,H-12«),1. 67(1H,m,H-128) ,2. 25(1H,m,
H-14),2.89(1H, m,H-15«) ,2.90(1H,m, H-158) ,
5.68(1H,s,H-17),1.23(3H,s,H,-18),1. 11 (3H,
s,H;-19) ,7.80(1H,br s,H-21),6.47 (1H,br s, H-
22),7.42 (1H,br s, H23),0.81 (3H, s, H;-28 ),
0.77(3H, s, H;-29),5.38 (1H, br s, H-30),3.72
(3H,s,7-OMe ) ,2.67 (1H,m,H-2") ,1.19(1H,d, J
= 7.2 Hz,H-3"),1.19(1H,d,J = 7.2 Hz,H4');
“C NMR (100 MHz,CDCL,) §:215.1(C-1),76.9(C-
2),84.6(CH-3),39.5(C4),41.5(CH-5),32.7
(CH,-6),173.8(C-7),136.6(C-8) ,56.6 (CH-9) ,
49.4(C-10),20.5(CH,-11) ,34.3 (CH,-12),36.8
(C-13),45.0 (CH-14),29.8 (CH,-15),169.2 ( C-
16),76.9(CH-17) ,21.9(CH,-18),15. 7( CH,-19) ,
120.8 ( C-20), 142.0 ( CH-21), 109.7 ( CH-22),
143.0 (CH-23),19.9 ( CH;-28),21.9 ( CH;-29 ),
129.0( CH-30),52.3(7-OMe ), 176.7 (C-1"),34.0

(CH-2"),19.1(CH,-3") ,18. 6 (CH,4") . DA % ¥%
53R R — 5, B A 8 B E N methyl-2-
hydroxy-38-isobutyroxy-1-oxomeliac-8 (30 ) -enate,

HEW9 HEXERBAK: HETAN N
fiil, ESI-MS:m/z593.26 [M + Na]*,»Fzk Cy,
H,0,,'H NMR (400 MHz,CDCl,)8:3.31(1H,dd,J
=17.2,8.0 Hz,H-2) ,4.91(1H,d,J = 8.0 Hz,H-
3),3.48(1H,d,J = 8.0 Hz,H-5),2.37(1H, m, H-
6a),2.32(1H,m,H-6b) ,1.83(1H,d,/J = 13.0 Hz,
H9),1.66 (1H,m,H-1la),1.53 (1H, m, H-118) ,
2.00(1H, m, H-12« ), 1.28 (1H, m, H-128), 6. 12
(1H,s,H-15),5. 18 (1H,s,H-17),1.28 (3H, s, H;-
18),1. 13 (3H,s,H;-19),7.51 (1H, br s, H-21),
6.50(1H,br s,H-22),7.44 (1H,br s, H-23) ,0.77
(3H,s,H,;-28),0.85(3H,s,H;-29),2.47(1H,dd, J
= 15.6,6.8 Hz,H-30«) ,3. 18 (1H,dd,J = 15.6,
6.8 Hz,H-308) ,3.71(3H,s,7-OMe ) ,2.39(1H, m,
H-2"),1.51 (1H,m,H-3"a),1.72(1H, m,H-3'b) ,
0.96(3H,t,J = 7.0 Hz,H,4'),1.19(3H,d,J =
7.2 Hz,H,-5") ;" C NMR(100 MHz,CDCl;) §:217.5
(C-1),44.7(CH-2),77.6(CH-3),39.8(C4) ,41.5
(CH-5),33.1(CH,-6),173.9(C-7),72.7(C-8),
60.8(CH9),48.4 (C-10),20.7 (CH,-11),33.6
(CH,-12),38.7(C-13),168.3 (C-14),116. 0 ( CH-
15),164.8 (C-16),79.8 (CH-17),23. 1 (CH;-18),
18.6(CH;-19),119. 8(C-20) ,141. 8(CH-21),110.5
(CH-22),143.1 (CH-23),23.2 (CH;-28), 23.0
(CH,-29),35.9(CH,-30),52. 1 (7-OMe) ,175.5( C-
1'),41.4 (CH-2"),26.7(CH,-3"),11.8 (CH,4"),
16.9(CH,-5") o LA 1 Hedli 55 30k ™ it — 2, ief
Y9 B K E N xylomexicanin B,

WEWI0 FOTEILKAR; HiET DMSO, %
BTSN M, ESI-MS:m/z681.32 [M + Nal*,
43y F 3N CsHyg O, H NMR (400 MHz, DMSO-d )
5:4.78(1H,s,H-3),2.51 (1H,m,H-5) ,2.29 (2H,
m,H,-6),2.00(1H,t,J = 9.0 Hz,H9),1.90(1H,
m,H-11e) ,2. 13 (1H, m, H-118),1.21 (1H, m, H-
12a),1.90 (1H, m, H-128),6.23 (1H, s, H-15),
4.86(1H,s,H-17) ,1.12(3H,s,H,-18),0.99 (3H,
s,H;-19) ,7.74(1H,br s,H-21),6.53 (1H,br s, H-
22),7.72 (1H,br s, H23),0.59 (3H, s, H;-28 ),
1.21(3H,s,H;-29) ,5.53(1H,s,H-30),3.59 (3H,
s,7-OMe) ,2.55(1H,m,H-2") ,1.02(3H,d,J = 7.0
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o MREEENEELLWAEY) Xylocarpus moluccensis (R 15 2 63

Hz,H,-3"),1.02(3H,d,J = 7.0 Hz,H,4"),2.37
(1H,m,H-2""),1.06(3H,d,J = 7.2 Hz,H;-3""),
1.06(3H,d,J = 7.2 Hz, H;4"");” C NMR (100
MHz,DMSO-d, ) 6:108.7(C-1),79.8(C-2),81.2
(CH-3),38.6(C4),40.4(CH-5),31.9(CH,-6),
174.2 (C-7),80.9 (C-8),50.9 (CH9),42.8 (C-
10),14.6 (CH,-11),25.2 (CH,-12),38.6( C-13),
159.4(C-14),118.6 (CH-15),163.4 (C-16),81. 1
(CH-17),19.7(CH,-18) ,21.0( CH,-19) ,120. 3( C-
20),141.9 (CH-21),110.4 (CH-22), 144.1 ( CH-
23),24. 1(CH,-28),22.1(CH,-29),75.2(CH-30) ,
52.1(7-OMe), 175.7 (C-1"),33.9 (CH-2"), 18.9
(CH,;-3"),19.1(CH,;4"),175.7(C-1"") ,33.9 (CH-
2'7),19.1(CH,-3""),19.4(CH,4"") , LA L%k S
SCHR R, A ) 10 B % 5E N xylogranin
A,

wam1l AEEXERR A ZiE TEI N
fili ., ESI-MS:m/z487.27 [M + H]",/r T3 Cyy
H,,0,,'H NMR (400 MHz, CDCl;)§8:6.67 (1H,d, J
= 10.4 Hz,H-1),5.93(1H,d,J = 10.4 Hz,H-2),
1.95(1H,br s,H-5) ,3.94(1H,m,H-6a) ,4. 10(1H,
m,H-6b),3.32 (1H,d,J = 10.8 Hz,H9),1.57
(1H,m,H-11w) ,1.46(1H,m,H-118) ,1.50(1H,m,
H-12a),1.78 (1H, m, H-128) ,3. 68 (1H, s, H-15) ,
5.42(1H,s,H-17),1.23(3H,s,H,-18),1. 19(3H,
s,H;-19) ,7.38 (1H,br s,H-21),6.33 (1H,br s, H-
22),7.38(1H,s,H-23),1.26 (3H,s,H,-28),1.07
(1H,s,H,-29),1.26 (1H,s,H,-30) ,3.80(3H,s,7-
OMe),2. 16 (1H,s, H-6-OH) ;" C NMR (100 MHz,
CDCl,) 8:152.4 (CH-1),126.4 (CH-2),203.4 ( C-
3),45.0(C4),51.4(CH-5),61.2(CH,-6),176.4
(C-7),43.2(C-8),43.2(CH-9),50.9(C-10) ,21.7
(CH,-11),32.6 (CH,-12),37.9 (C-13),68.2 ( C-
14),51.5(CH-15),166.7 (C-16),78.4 (CH-17 ),
19.5(CH;-18),18.3(CH,-19),119.9(C-20) ,141.0
(CH-21),109.9 (CH-22 ), 143.1 (CH-23), 24. 4
(CH,-28),23.3(CH;-29),15.3(CH,;-30),53.4(7-
OMe) ., LA_F%ide 5 3k 4 — 8, ik A 11
i %52 2~ deacetylsecomahoganin
2.2 LEM1MEYEY

X B AR RIRGE LS 1 BT 1T AR IR IR 2
AR AR P, 25 SRR B, 7R 100 pMOVRE T LA
P 1 X NFRIRTRG 2 1438 63% .

3

ARCGE X EN LAY X, moluccensis i1
PR AR P IS, S B A T L AT Y
R, 2GS A Ty B3], 1k
EW 1 ~10 RV RFC IR R R a1 ~
4.5~89 RlEA AN AT AP0 LA 10
A1, 8- RS . fb-A ¥ 11 2 Secomahoganin
TR 2R, 450 F il gedunin 1 B 3A ML C7
SR N TR B, N TR PR T BT A TR, /2 X. mol-
uccensis "D WWRFT R W R KRR, HPh k&Y 1
S — AN 4 25 DY R AC R BT Rl ik NMR A
MS FBOIF45 6 SCHk, B0 120G Y a5H LA
SEARFRL, BESEAE SRR BIENE X, moluccensis T
hE ErE SRS, it LR R R
PP R AR Z2 R, T 9% Sl X A SRR s A )
AU AR AR P Py s S At T SR EE . XA
Y1 AT T ORRTRIEBE 2 0400 il i I3t , 45 R 3R
ZALE PR EE 100 pM T XF CES2 B4 il 32 8
63% . HTiSCHR P OC TG R AL G W R R i
ity 2 F TG AR GE 2D AR i — 2 Ay
B 2R 1 25 BE I S AR LIS , LD A ) b
RIBAA CES2 MG R e a1 55
Wtk o

S 30k

1 Tan QG, Luo XD. Meliaceous limonoids: chemistry and bio-
logical activities[ J ]. Chem Rev,2011,111,7437-7522.

2 Cui JG,Lu Y, Huang YM. Review on bioactive substances
from mangrove[ J]. Nat Prod Res Dev( KR PTI98 5 I
&) ,2017,29:1626-1633.

3 Guo YW, Li XW, Ye F. Recent progress on the mangrove
plants ; chemistry and bioactivity[ J]. Curr Org Chem,2016,
20:1923-1942.

4 Connolly J,Henderson R, Mccrindle R, et al. The constitution
of swietenine, a novel tetranortriterpenoid [ J ] . Tetrahedron
Lett, 1964 ,5:2593-2597.

5 Zhang JZ,Li WS,Dai YG, et al. Twenty-nine new limonoids
with skeletal diversity from the mangrove plant, Xylocarpus
moluccensis[ J]. Mar Drugs,2018,16:38.

6  Zhang TY, Wang WS, Qian HY, et al. Progress in fluores-
cence detections of human carboxylesterase [ J |. Anal Lab
(4rArscsg =) ,2010,29:332-335.

7 Zou LW,Li YG,Wang P,et al. Design, synthesis, and struc-
ture-activity relationship study of glycyrrhetinic acid deriva-

tives as potent and selective inhibitors against human carbox-



64 FIRF=IIN T 5T & Vol. 33

ylesterase 2[ J]. Eur J] Med Chem,2016,112 :280-288. 14 Mootoo BS,Ramsewak R,Khan A et al. Tetranortriterpenoids

8 Jin Q,Feng L,Wang DD, et al. A highly selective near-infra- from Ruagea glabra[ J].]J Nat Prod,1996,59:544-547.
red fluorescent probe for carboxylesterase 2 and its bioimag- 15 Taylor DAH. ®C nuclear magnetic resonance spectra of some
ing applications in living cells and animals[ J]. Biosens Bio- limonoids. Part I. The structure of procerin,an extractive from
electron,2016,83:193-199. Carapa proceral J] J Chem Soc, Perkin Trans 1,1974 81 ;

9 Qi Q,Wang Y, Mo YJ,et al. Effect of Panax notoginseng 437-441.

Saponins on activity of carboxylesterases in wvitro [ J]. Mod 16 Correa RS,Mata R. New tetranortriterpenoids from Swzetenza
Chin Med( HTEFLH2Y) ,2019,21,777-781. humzlis[ ]]. ] Nat Prod,1993,56:1567-1574.

10 Liu TT,Huo XK, Tian XG,et al. Demethylbellidifolin isolated 17 Jimenez A, Villarreal C, Toscano RA, et al. Limonoids from
from Swertia bimaculate against human carboxylesterase 2. Swietenia humilis and Guarea grandiflora ( Meliaceae) [ J].
Kinetics and interaction mechanism merged with docking Phytochemistry ,1998 ,49 :1981-1988.
simulations[ J ]. Bioorg Chem,2019,90.:103101. 18 Shen LR,Dong M, Yin BW et al. Xylomexicanins A and B,

11 Ning J,Di YT, Fang X, et al. Limonoids from the leaves of new Al4,15-mexicanolides from seeds of the Chinese man-
Cipadessa baccifera[ J].J Nat Prod,2010,73,:1327-1331 grove Xylocarpus granatum[ J]. Z Naturforsch C,2009,64 .

12 Yuan T, Zhang CR, Yang SP, et al. Limonoids and triterpe- 37-42.
noids from Khaya senegalensis[J]. J Nat Prod, 2010, 73 19 Toume K, Kamiya K, Arai MA, et al. Xylogranin B:a potent
669-74. Wnt signal inhibitory limonoid from Xylocarpus granatum

13 Kadota S, Marpaung L, Kikuchi, T, et al. Constituents of the [J]. Org Lett,2013,15:6106-6109.
seeds of Swietenia mahagoni Jacq. I ;isolation, structures , and 20 Abdelgaleil S A M, Doe M, Morimoto Y, et al. Rings B, D-
"H- and " C- nuclear magnetic resonance signal assignments seco limonoids from the leaves of Swietenia mahogany[J].
of new tetranortriterpenoids related to swietenine and swi- Phytochemistry ,2006 ,67 :452-458.

etenolide[ J]. Chem Pharm Bull,1990,38.639-651.

BREE & AR BRI B R

W (C) A% HTEME AL B TS RE 2 [A] AR B B i 42, LU DL RNA A Z&UHE () -4 1 22 [ 1) e U S
E L IFE T TIPS B A Y = 0, A BTG R W2 v Ok SR A W) A% B2 ( xenobiotic nucleic acids,
XNA) g e, HAT C-RH #R2 R AL 6 0, Bz A= B U 5 12

2020 4£ 12 A 8 H Nature Communications {18 , Graz K#WFFT A G KT —Fhgr I, fv 4% R« YeiN”
X FT AT 3 — I 0B B AN -5 - B TR R PR R W 3 T 1 A% L B 1 , ikt 2 i A 12— YR ]
filg 2 = A C-% 1

T2 YeiN” FHEALAE I T , Graz G0 8 W BERS A6 7 HY JLFD B 221 R BUR T AT A, Hoh A — A Al AR
PIBIE S AT LI#B A RNA 23] RNA BRI . IZAF 580 T3 RNA (93677 7 i 2B PR 5 AN E, PR
PRHFBA RNA ] USSR 2 PR A 2 40, A7 B3 TRy 7 1 RNA (A ) A Rk

a5 AR A A I A AL, R SON 2P 3R AT 2R #EA 2= oT,  mURCR
TAEGA 75 1, AT B i C-A%H R TS L

SIS H https ://www. sciencedaily. com/releases/2020/12/201215121157. htm
JEFSCHE 4% < hitps : //www. nature. com/ articles/s41467-020-20035-0
JR SCHR A Reverse C-glycosidase reaction provides C-nucleotide building blocks of

xenobiotic nucleic acids





